Abstract: Purpose. To assess the proportion as well as predictors of anal dysplasia in HIVinfected Asian/Pacific Islanders. methods. This was a retrospective chart review evaluating the proportion of anal dysplasia among a multiethnic population from an ambulatory university-based HIV clinic in Hawaii. Demographic, clinical, and virologic parameters were examined with respect to abnormal anal Pap smear. Variables included: Pap smear results (outcome variable), cytology results, age, self-reported ethnicity, CD4/ nadir CD4 counts, HIV viral load, antiretroviral therapy use, Hepatitis B and C co-infections, history of sexually transmitted diseases, personal history of cancer, tobacco use, alcohol use, intravenous drug abuse, family history of cancer, and history of genital/anal warts. results. There were no significant differences in rates of abnormal Pap smear among the ethnic groups. Abnormal Pap smears were associated with history of genital warts (7% normal vs. 18% abnormal, p5.01) and alcohol consumption (16% vs. 27%, p5.05). Hepatitis B infection and current anti-retroviral therapy (ART) were associated with normal Pap cytology (9.7% vs. 0%, p5.03) and (96.8% vs. 86.5%, p5.05) respectively. conclusions. No differences in the proportion of abnormal Pap smears were seen among ethnic groups followed within an ambulatory HIV clinic. 
A nal dysplasia is a pre-cancerous condition that may lead to cancer. 1 Anal dysplasia is predominately linked to human papillomavirus (HPV). 2 The risk for HPV infection in the anal canal is increased among populations that engage in anal sex. 3, 4 Among HIV infected patients, the risk for anal dysplasia and cancer can be 80-fold higher than the general population. 5 There are no current national or international guidelines to screen for anal dysplasia, however experts recommend anal cytological screening using Papanicolaou (Pap) smears, which is similar to performing the cervical Pap smear. 3 Studies in HPV-associated anal cancer in patients with HIV infection show anal dysplasia to be relatively common in non-Hispanic White, African American, and Hispanic populations. 6 Rates of HPV-associated anal dysplasia among other racially/ ethnically diverse populations including Native Hawaiians, Pacific Islanders, and Asians have not been well studied or documented nor have prevalence and predictors been described. The purpose of this study is to assess rates and predictors of anal dysplasia in HIV-infected Asian/Pacific Islanders.
methods
Anal Pap specimens were obtained with a Dacron swab and placed in a CytyoThinPrep medium and sent to a Clinical Laboratory Improvements Amendments (CLIA) certified laboratory for processing and diagnostic work up. If an anal Pap cytology result was abnormal, then the patient received counseling and recommendations for possible high resolution anoscopy (HRA). The clinic followed Infectious Diseases Society of America-USA (IDSA-USA) screening guidelines for HIV-associated anal dysplasia. Biopsies obtained from the HRA procedure were sent to the same CLIA-certified laboratory for pathology diagnosis. Testing for HPV was not performed as part of the study.
The data obtained from patient paper and electronic medical records included demographic, clinical, immunologic, and virologic parameters. Categorization of ethnicity was by self-report. These were then used as co-variates to test for their association with anal dysplasia. Continuous variables were compared using the Wilcoxon test and categorical variables were compared using the chi-squared approximation. An abnormal Pap smear was defined as anal dysplasia on routine Pap smear. P-values of 0.05 and lower were considered significant.
results
Sixty-eight HIV-infected patients were screened for anal dysplasia. The patient demographic characteristics are shown in Table 1 . The majority of the patients were men (94%). The ethnic composition of the study was as follows: non-Hispanic Whites constituted 58%; 12% Hispanic ethnicity and any race; 24% Native Hawaiian/Pacific Islander/Asian ethnicities; and 6% other, including non-Hispanic Blacks. Median age of the patients was 48.5 years. Of the 68 patients screened, 37 patients (54%) had abnormal Pap smears, of whom 97.3% were men and 2.7% were women, with no difference in mean age.
Within each racial/ethnic group, Native Americans/Native Alaskans had the highest percentage of abnormal Pap cytologies (66.7%) followed by Whites (59%) then Asian/ Pacific Islanders, and African Americans (each with 50% abnormal results). There were 
All of the patients were counseled and provided information regarding the results of their Pap cytologies, both normal and abnormal results. Of the 37 patients with abnormal Pap results, 30 patients underwent HRA for further evaluation. The majority of the HRA procedures resulted in at least three to four biopsies in areas that appeared abnormal under HRA. The diagnosis from the biopsies is summarized in Figure 1 . Of those who underwent anoscopy, 15% had normal squamous architecture, 10% had chronic inflammation, 30% had mild dysplasia, 10% had moderate dysplasia, 6% had severe dysplasia, 20% had lesions consistent with condyloma and 6% had features of both dysplasia and condyloma concurrently.
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Mild Dysplasia/Condyloma 56% Chronic Inflammation 10% Figure 1 . Histological findings of abnormal anal PAP. Those referred for high resolution anoscopy (HRA) had 3-4 biopsies in areas that appeared abnormal under HRA. Of those who underwent anoscopy, 56% had either mild dysplasia or condyloma, while 15% had moderate to severe dysplasia and 15% had normal macroscopic anal architecture.
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Discussion
The results of the study reflect unique characteristics of the HIV/AIDS epidemic in Hawaii. The incidence and prevalence of HIV-associated anal dysplasia and anal cancer in Hawaii are presently not known but the current study provides cross-sectional data on anal Pap screening for HIV-infected patients residing in Hawaii. The current study demonstrated that abnormal anal Pap cytologies were documented in $50% of HIVinfected Native Hawaiians, Pacific Islanders and Asians in Hawaii. While the overall percentage of HIV-infected patients in the clinic with abnormal anal cytology (57%) was not as high as other studies from the mainland U.S., the demographic characteristics of the study population are different. 7 Anal cancer screening in Hawaii is increasingly being recognized as an important component of health care maintenance for both men and women infected with HIV. 8 Goodman et al. compared HPV-related carcinomas in Hawaii to those in the other states on the North American continent. 9 This data laid the background for the demographic characteristics and incidence of HPV-associated anal SCC in Hawaii for individuals regardless of HIV status. In the study, surveillance, epidemiology, and end result data was used to study incidence patterns of anal squamous cell carcinoma among the Native Hawaiian/Pacific Islander/Asian population and Whites in Hawaii. This was then compared with rates of incidence in Whites on the mainland U.S. Native Hawaiian, Pacific Islander, and Asian males in Hawaii had lower incidence rates of HPV-associated anal SCC than Hawaii and mainland Whites. Hawaii White men had higher rates of anal SCC than mainland U.S. males. Despite this finding, the high proportion of Native Hawaiian, Pacific Islander, and Asian men who had never been married (approximately 50%) suggested the possibility that the transmission of HPV may have occurred through men having sex with men (MSM), during which anal sex is relatively likely. 9 With documented HIV/AIDS cases increasing among the Native Hawaiian, Pacific Islander, and Asian populations, the incidence of HIV/HPV associated anal dysplasia and cancer may be reduced through the institution of standardized screening programs.
Although there are currently no universally-accepted recommendations on indications for anal Pap smears, some advocate that the anal Pap smears should be performed routinely for all men and women who have had anal sex and for all HIV-infected patients. 10 Although this study suggests that there are no ethnically inherent risk factors for developing HPV associated anal dysplasia, Hawaii's multi-ethnic population, Asian/ Pacific Islanders (particularly Native Hawaiians) would still benefit from examination and screening for anal dysplasia. As our study suggests, this might especially be a concern for those with other possible predictors such as alcohol consumption and previous history of anal/genital warts. These non-White races/ethnicities should be screened by following the IDAS-USA guidelines.
11
There are several limitations to our study. First, this was a descriptive study with a small sample size. Ideally, the results should be validated in a study that includes a larger sample size. Second, further racial/ethnic breakdown of the Asian/Pacific Islanders category was not possible. Lastly, diagnostic cytology interpretation of the anal Pap smears was limited by a single reading by a diagnostic laboratory, and only two pathologists read the Pap smears who did not read the same sample. We did not find any difference in laboratory or demographic characteristics between individuals with abnormal anal Paps who had HRA versus those who did not get HRA. Finally, there could have been selection bias as the patients were not preselected based on possible predictors or risk factors.
conclusion. Anal dysplasia is an important problem with potential morbidity in the HIV-infected population. Like most cancers, early diagnosis is paramount to appropriate treatment and intervention in order to decrease disease burden. In Hawaii, this is particularly important to recognize, given that there is continued social stigma and psychosocial issues facing HIV-infected Native Hawaiians, Pacific Islanders, and Asians. 11, 12 This study is the first to report the experience of anal cancer screening for HIV-infected patients in Hawaii. The Native Hawaiian, Pacific Islander, and Asian demographic of the patient population in the study (23.5%) reflect the HIV/AIDS epidemic in Hawaii. Statistically significant differences were not noted in the percentage of anal dysplasia in the Asian/Pacific Islander population of our study. However, the number of anal Pap procedures that were obtained over the three years is far less than the number of HIV-infected patients seen in the clinic. Therefore, more information dissemination and outreach efforts on the importance of anal cancer screening are needed in these communities. Utilization of community-based participatory research principles could enhance community engagement and education in an effort to embrace Native Hawaiian, Pacific Islander, and Asian HIV-infected communities in Hawaii.
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